Microvesicles in haemoglobinopathies offer insights into mechanisms of hypercoagulability, haemolysis and the effects of therapy.
Levels of circulating red blood cell (RBC)-derived vesicles are increased in sickle cell anaemia (SCA) and thalassaemia intermedia (TI) but the mechanisms, effects and controlling factors may differ. This study found that levels of vesicles and intravascular haemolysis were linked as shown by the correlation between levels of vesicles and plasma Hb. Vesicle levels were 6-fold greater in SCA and 4-fold greater in TI than in controls. The proportion of plasma Hb within vesicles was increased in SCA and TI with a significantly higher proportion in TI. We examined whether subpopulations of RBC expressing phosphatidylserine (PS) were a source of PS(+) vesicles and observed a significant association. Thrombin generation was promoted by the vesicles in which 40-50% expressed PS. In TI, markers of thrombin generation were significantly related to PS(+) RBC. Splenectomy in TI had significant effects including greater increases in vesicle levels, plasma Hb, PS(+) RBCs and thrombin generation markers than in unsplenectomised patients. In hydroxycarbamide (HC)-treated SCA patients these measures were decreased compared with untreated controls. The relationship between vesicle levels and plasma Hb suggests a mechanism linking vesiculation to haemolysis and consequently nitric oxide (NO) bioavailability and suggests a means by which HC treatment improves NO bioavailability.